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CLAIMS 

1. (Currently Amended) A microprocessor configured for executing at least one 
instruction, the microprocessor having a main processor clock, the microprocessor comprising: 

a first stage having one or more storage components configured for storing operand data of 
the at least one instruction, the first stage being clocked by at least a first clock derived from the 
main processor clock; 

a first combinatorial logic connected to the first stage for receiving the operand data from 
the first stage and configured for processing the operand data and generating first output data, 
wherein the first clock is operational only during a first period of time when the operand data is 
processed by the first combinatorial logic; 

a second stage of one or more storage components configured for storing the first output 
data, the second stage being clocked by at least a second clock derived from the main processor 
clock; 

control logic that is at least configured to: 

generate at least one instruction-valid control bit, wherein the at least one 
instruction- valid control bit is configured to selectively disable a only the first clock derived 
from the main processor clock if a first stage is unused or to disable a only the second clock 
derived from the main processor clock if a second stage is unused; and 
a second combinatorial logic connected to the second stage for receiving the first output data 
from the second stage and configured for processing the first output data and generating second 
output data, wherein the second clock is operational only during a second period of time when the 
first output data is processed by the second combinatorial logic. 
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2. (Original) The microprocessor of Claim 1 , further comprising: 

a first local clock buffer connected to the first stage for providing at least the first clock to 
the first stage only during the first period of time; 

a second local clock buffer configured for generating the second clock and connected to the 
second stage for providing at least the second clock to the second stage only during the second 
period of time. 

3. (Original) The microprocessor of Claim 1, further comprising: 

a first local clock buffer connected to the first stage for providing at least the first clock to 
the first stage only during the first period of time; 

a second local clock buffer configured for generating the second clock and connected to the 
second stage for providing at least the second clock to the second stage only during the second 
period of time; and 

a dynamic clock-control unit connected to at least the first local clock buffer for providing a 
first control signal to at least the first local clock buffer and configured for generating the first 
control signal, the first control signal enabling the first clock signal to be operational only during the 
first period of time. 

i 
i 

4. (Original) The microprocessor of Claim 1, further comprising an integrated storage 
component configured for storing the operand data, the integrated storage component being 
connected to the first stage for providing the operand data to the first stage and being connected to 
the second combinatorial logic for receiving the second output data from the second combinatorial 
logic. 
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5. (Original) The microprocessor of Claim 1 , further comprising: 

an integrated storage component configured for storing the operand data, the integrated 
storage component being connected to the first stage for providing the operand data to the first stage 
and being connected to the second combinatorial logic for receiving the second output data from the 
second combinatorial logic; 

a first local clock buffer connected to the first stage for providing at least the first clock to 
the first stage only during the first period of time; and 

a second local clock buffer configured for generating the second clock and connected to the 
second stage for providing at least the second clock to the second stage only during the second 
period of time. 

6. (Original) The microprocessor of Claim 1, wherein the first stage comprises one or 
more latches, and wherein the second stage comprises one or more latches. 

7. (Original) The microprocessor of Claim 1, further comprising an integrated storage 
component configured for storing the operand data, the integrated storage component being 
connected to the first stage for providing the operand data to the first stage and being connected to 
the second combinatorial logic for receiving the second output data from the second combinatorial 
logic, wherein the integrated storage component comprises an array. 



ATTORNEY DOCKET NO. 
AUS920010807US1 (IBM 2335000) 



PATENT APPLICATION 
SERIAL NO. 10/042,082 



8. (Original) The microprocessor of Claim 1, wherein the second period of time is 
automatically determined by delaying the first period of time by one cycle of the main processor 
clock. 

9. (Original) The microprocessor of Claim 1 , further comprising: 

an integrated storage component configured for storing the operand data, the integrated 
storage component being connected to the first stage for providing the operand data to the first stage 
and being connected to the second combinatorial logic for receiving the second output data from the 
second combinatorial logic; 

a first local clock buffer connected to the first stage for providing at least the first clock to 
the first stage only during the first period of time; 

a second local clock buffer configured for generating the second clock and connected to the 
second stage for providing at least the second clock to the second stage only during the second 
period of time; and 

a dynamic clock-control unit connected to at least the first local clock buffer for providing a 
first control signal to at least the first local clock buffer and configured for generating the first 
control signal, the first control signal enabling the first clock signal to be operational only during the 
first period of time. 

10. (Original) The microprocessor of Claim 1, wherein each storage component in the 
first stage comprises: 

a master latch configured for storing the operand data and being clocked by a first master 
clock derived from the first clock; and 



ATTORNEY DOCKET NO. 
AUS920010807US1 (IBM 2335000) 



PATENT APPLICATION 
SERIAL NO. 10/042,082 



a slave latch connected to the master latch for receiving the operand data from the master 
latch and storing the operand data, the slave latch being configured for being clocked by a first slave 
clock derived from the first clock. 

11. (Currently Amended) A method for dynamically reducing power consumption in a 
microprocessor configured for executing at least an instruction, the microprocessor having a main 
processor clock, the method comprising the steps of: 

storing operand data in a first stage of one or more storage components residing in the 
microprocessor, the first stage being clocked by at least a first clock derived from the main 
processor clock; 

transmitting the operand data from the first stage to a first combinatorial logic residing in the 
microprocessor, wherein the first clock is operational only during a first period of time when the 
operand data is processed by the first combinatorial logic; 

processing the operand data in the first combinatorial logic; 

generating first output data from the first combinatorial logic; 

storing the first output data in a second stage of one or more storage components residing in 
the microprocessor, the second stage being clocked by at least a second clock derived from the main 
processor clock; 

transmitting the first output data from the second stage to a second combinatorial logic 
residing in the microprocessor, wherein the second clock is operational only during a second period 
of time when the first output data is processed by the second combinatorial logic; 

processing the first output data in the second combinatorial logic; 

generating second output data from the second combinatorial logic; 
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d e t e cting wh e n valid instructions ar e not being executed by one or mor e stages by control 
logic; and 

generating an instruction-valid control bit; 

in response to the instruction-valid control bit, reducing power consumption in the 
microprocessor by dynamically controlling the first and second clocks by selectively disabling at 
least one local clock buffer to prevent switching of only the first clock or only the second clock. 

12. (Original) The method of Claim 1 1 , further comprising the steps of: 
transmitting at least the first clock from a first local clock buffer to the first stage only during 

the first period of time; 

generating the second clock from a second local clock buffer; and 

transmitting at least the second clock from the second local clock buffer to the second stage 
only during the second period of time. 

13. (Original) The method of Claim 11, further comprising the steps of: 
transmitting at least the first clock from a first local clock buffer to the first stage only during 

the first period of time; 

generating the second clock by a second local clock buffer; 

transmitting at least the second clock from the second local clock buffer to the second stage 
only during the second period of time, 
generating a first control signal; 

transmitting the first control signal from the dynamic clock-control unit to at least the first 
local clock buffer; and 
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enabling the first clock signal by the first control signal to be operational only during the 
first period of time. 

14. (Original) The method of Claim 1 1 , further comprising the steps of: 

storing the operand data in an integrated storage component residing in the microprocessor; 
transmitting the operand data from the integrated storage component to the first stage; and 
transmitting the second output data from the second combinatorial logic to the integrated 
storage component. 

15. (Original) The method of Claim 1 1 , further comprising the steps of: 
transmitting at least the first clock from a first local clock buffer to the first stage only during 

the first period of time; 

generating the second clock from a second local clock buffer; 

transmitting at least the second clock from the second local clock buffer to the second stage 
only during the second period of time; 

storing the operand data in an integrated storage component residing in the microprocessor; 

transmitting the operand data from the integrated storage component to the first stage; and 

transmitting the second output data from the second combinatorial logic to the integrated 
storage component. 

16. (Original) The method of Claim 1 1 , further comprising the steps of: 
transmitting at least the first clock from a first local clock buffer to the first stage only during 

the first period of time; 
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generating the second clock from a second local clock buffer; 

transmitting at least the second clock from the second local clock buffer to the second stage 
only during the second period of time. 

generating a first control signal by a dynamic clock-control unit residing in the 
microprocessor; 

transmitting the first control signal from the dynamic clock-control unit to at least the first 
local clock buffer; 

using the first control signal to enable the first clock signal to be operational only during the 
first period of time; 

storing the operand data in an integrated storage component residing in the microprocessor; 
transmitting the operand data from the integrated storage component to the first stage; and 
transmitting the second output data from the second combinatorial logic to the integrated 
storage component. 

17. (Currently Amended) A method for dynamic power management in an execution unit using 
pipeline wave flow control having multiple stages with clocks interconnected thereto comprising: 

detecting when valid instructions are not b e ing ex e cuted by one or mor e stag e s by control 
logic; and 

dynamically controlling th e clocks for the on e or mor e stag e s wh e r e valid instructions are 
not b e ing e x e cut e d by disabling local clock buffers to pr e v e nt switching of at least on e clock. 

storing operand data in a first stage of one or more storage components residing in the 
execution pipeline; 
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transmitting the operand data from the first stage to a first combinatorial logic residing in the 
execution unit, wherein the clock of the first stage is operational only during a first period of time 
when the operand data is processed by the first combinatorial logic; 

processing the operand data in the first combinatorial logic; 

generating first output data from the first combinatorial logic; 

storing the first output data in a second stage of one or more storage components residing in 
the execution pipeline; 

transmitting the first output data from the second stage to a second combinatorial logic 
residing in the execution unit wherein the clock of the second stage is operational only during a 
second period of time when the first output data is processed by the second combinatorial logic; 

processing the first output data in the second combinatorial logic; 

generating second output data from the second combinatorial logic; 

generating an instruction-valid control bit; 

in response to the instruction- valid control bit, reducing power consumption in the execution 
unit by dynamically controlling the first and second clocks by selectively disabling at least one local 
clock buffer to prevent switching of only the first clock or only the second clock. 
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